foreign bodies causing EBF except for therapeutic stents have been esophageal. 2, 3) An esophageal foreign body resulting from unintentional ingestion could be overlooked in the elderly if the history is ambiguous and symptoms are nonspecific. We have encountered a case of EBF attributable to a long-lodged esophageal foreign body in an elderly woman who was successfully treated by surgery.
Case Report
Two months before diagnosis of EBF, an 88-year-old woman who was independent of activities of daily living noticed that she had accidentally ingested something hard while eating a piece of cake. She had a full upper denture, had never smoked, was a hepatitis C carrier, and had hypertension but no dementia. A month after the accidental ingestion, she complained of difficulty swallowing and cough that worsened on swallowing. She was admitted to a local hospital where she was diagnosed to Ann Thorac Cardiovasc Surg Advance Published Date: June 1, 2018 doi: 10.5761/atcs.cr. have aspiration pneumonia and received antibiotics and parenteral nutrition through a central venous catheter with nil by mouth for a month. Her symptoms did not improve on antibiotics and it became apparent that she had pain when swallowing saliva. An upper endoscopy at this time revealed a foreign body lodged in the midesophagus that was removed using endoscopic forceps. The foreign body was a thick 2 cm × 2 cm piece of cake decorating paper (Fig. 1A and inset) . A week after the procedure, endoscopy was repeated because of worsening of cough and revealed a deep indentation at the site where the foreign body had been lodged (Fig. 1B) . A contrast agent injected through an endoscopic channel showed a fistula connecting to the left main bronchus (LMB; Fig. 1C) . She was then diagnosed as having an EBF caused by an esophageal foreign body and transferred to our hospital for treatment.
On admission, she was afebrile and her oxygen saturation was 95% on room air. Although her performance status was 3, she was ambulatory for rehabilitation.
Laboratory data showed a C-reactive protein level of 2.5 mg/dL and an albumin level of 2.9 g/dL. Bronchoscopy revealed mucosal redness and edema on the left side of the lower trachea and narrowing of the orifice of the LMB. The fistula opened on the cephalic wall of the LMB and had a deep dimple-like appearance ( Fig. 1D  and 1E ). Computed tomography (CT) revealed the EBF to be between the mid-esophagus and the LMB. The esophagus and bronchial wall including the fistula were thickened, but the density of the surrounding fat tissue was not increased, so it was possible to distinguish the mediastinal anatomy ( Fig. 1F and 1G ). Given that she had been receiving parenteral nutrition for more than a month beforehand, we inserted a percutaneous endoscopic gastrostomy with jejunal extension to improve her nutritional status preoperatively.
Ten days after starting enteral feeding, we closed the EBF via a left fifth intercostal thoracotomy. It was difficult to identify the fistula in the subaortic region because of inflammatory fibrotic change, so we first secured the left recurrent laryngeal nerve to avoid accidental injury and subsequently attempted to dissect and identify the LMB and the esophagus. When we unexpectedly found the EBF on the LMB, we noticed that it was open; this facilitated recognition of its anatomy, which included an esophageal opening of the fistula, and further dissection of the mediastinum was performed. After adequate dissection of the mediastinal structures, including the left main pulmonary artery, LMB, and esophagus, we repaired the bronchial and esophageal walls with a single layer of interrupted sutures, placing five and six stitches using 4-0 PDS II (Ethicon, Inc., Somerville, NJ, USA), respectively ( Fig. 2A-2C ). After confirmation that the bronchial suture site was air-tight under 20 cm H 2 O pressure, we covered the suture site at the esophagus with a pedicled intercostal muscle flap and the suture site at the LMB with pedicled pericardial fat and applied fibrin glue (Fig. 2D) . The patient's postoperative course was uneventful. She resumed enteral nutrition via a percutaneous endoscopic gastrostomy with jejunal extension and started swallowing training on postoperative day 1. Esophagography on postoperative day 10 showed no leakage or obstruction, and she resumed oral intake on postoperative day 11. She was transferred to another hospital for further rehabilitation on postoperative day 21. Thirty months after her surgery, she was alive at home and attending a day-care center for seniors.
Discussion
EBF caused by an esophageal foreign body is rare. A search of the English and Japanese literature revealed only eight cases of EBF or esophagotracheal fistula attributable to an esophageal foreign body. Table 1 summarizes the details of those cases [1] [2] [3] [4] [5] [6] as well as those of our present case. Although Mangi et al. 1) reported that benign EBF was mainly right-sided in their case series, EBF caused by a foreign body in the esophagus was observed more frequently on the left side in other reports. This would be attributable to physiologic narrowing of the esophagus. An esophageal foreign body in a healthy adult is unusual but would be more likely to occur in association with old age, a psychiatric disorder, developmental delay, or alcohol intoxication. 7) Our patient was a late octogenarian but had no dementia. Accidental ingestion of the foreign body was attributable partly to her upper full denture that interfered with sensation in her mouth. She had complained of difficulty swallowing and cough at the time of her initial presentation at another hospital. Her symptoms at that time were recognized to be attributed to aspiration rather than dysphagia, leading to an initial diagnosis of aspiration pneumonia and a delay in correct diagnosis by a month. Moreover, the patient's claim that she swallowed something hard a month earlier might have been dismissed as unreliable in view of her advanced age. This case is noteworthy as it demonstrates that an incorrect diagnosis based on an initial impression may take a long time to reverse. In this patient's case, it was not until 1 month of unsuccessful antibiotic treatment had elapsed that her symptoms were finally recognized as dysphagia and odynophagia and an upper endoscopy was performed. In our patient, the foreign body was lodged in the mid-esophagus, which would be consistent with the physiologic narrowing at that level. However, preoperative CT and endoscopy showed mild extension of the mid-esophagus. Although this was likely to be a consequence of the esophageal foreign body, it would have been impossible to rule out a wide-necked esophageal diverticulum as an etiology.
Seven of the eight cases reported in the literature were treated surgically and one was treated endoscopically. [1] [2] [3] [4] [5] [6] All thoracic surgical interventions were performed through a right thoracotomy, which may simply reflect the fact that many thoracic surgeons prefer to perform esophageal surgery via right thoracotomy. We agree that right thoracotomy has advantages when there is a need to manipulate the esophagus. However, in our patient, the bronchial opening of the EBF was on the cephalic wall of the LMB and located very proximal of the LMB. Anticipating that it would be difficult to perform direct closure of the fistula on the cephalic wall of the LMB via right thoracotomy, we opted for a left thoracotomy that would allow direct closure of the fistula on the esophageal and bronchial walls although the operative field was deep and narrow. Mangi et al. 1) reported that 3 of their 13 cases of benign EBF were located on the LMB. In all three cases, the pathogenesis originated from an esophageal condition, such as ingestion of lye or Boerhaave syndrome, and the bronchial opening of the fistula was located on the membranous portion of the LMB. If the bronchial opening had been located on the membranous portion of the LMB in our patient, we might have selected a right thoracotomy approach. However, a search of the literature did not reveal any reports of benign EBF with the bronchial opening on the cephalic wall of the LMB. Another reason for choosing a left thoracotomy approach in this case was that we are thoracic surgeons and mainly perform lung resections, so are familiar with the operative field involved. Although a bronchial repair at this location would be difficult regardless of whether the approach was via a right or left thoracotomy, a left thoracotomy approach in this case allowed us to perform a sealing test under direct vision. Suspecting that the bronchial cartilage adjacent to the fistula would be destroyed by inflammation, we took care to prevent further stenotic change by placing sutures with minimal bite.
A failed surgical repair would be a major cause of morbidity in patients with EBF. 8) Therefore, we covered the two suture sites using pedicled tissue flaps. Our concern that insertion of these flaps into such a narrow space might cause further stenosis proved to be unfounded on postoperative upper endoscopy and bronchoscopy.
Conclusion
Here, we have described successful surgical repair of an EBF caused by an esophageal foreign body in an elderly woman in whom a correct diagnosis was delayed. Our experience with this patient demonstrates that if an EBF opens on the cephalic wall of the LMB, a left thoracotomy could be an option for single-stage repair. This case also highlights the dangers of ignoring and/or trivializing a patient's symptoms when they are not fully compatible with the presumptive diagnosis.
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